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cell's DNA. For instance, inserted DNA can separate two sections of a
functioning gene and block its action, causing genetic disease in
interbred offspring if the gene is recessive (all of them have been to
date). Inserted genes can also turn on even distant genes within the
genome, causing a tumor if the activated gene is an oncogene.

Such mutations are valuable in what they tell molecular biologists
about the biochemical machinery of genetic regulation. But much more
needs to be learned before it will be possible to insert genes in a
predictable fashion and control the expression of those genes for
desired ends. "The major scientific problem that confronts the geneti-
cist is our inability in higher organisms to predictably, invariably, and
inevitably replace and alter genes at will," says Philip Leder of the
Harvard University Medical School. "It is not possible for us now to
introduce genetic material into the mouse ... in a way in which the
outcome of that experiment is absolutely predictable. It is not yet
possible to correctly or predictably alter the amino acid composition of
the major corn protein by introducing amino acids that are essential for
human and animal nutrition, or to predict if that protein will be
expressed in normal, or perhaps larger, amounts. To be able to do that
predictably will open a new and important avenue for application and
investigation and has to be viewed as one of our major scientific goals."
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